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Transformative changes are happening in Higher Education Institutions worldwide in
entrepreneurship education. These changes are conceptual as well as technological due to
the  upheaval in the global, social, political, and technological environment. We  argue that
the  process theory of Alfred North Whitehead best explains why entrepreneurship educa-
tion does not always have the same results on our students in the classroom and after they
graduate. In the education of entrepreneurs, we hold that it is change that is the corner-
stone of reality-our entrepreneurship students are in the process of becoming something
they  previously were not. Implications and comparisons of the process theory applied to
entrepreneurship education are discussed.
©  2016 Journal of Innovation & Knowledge. Published by Elsevier Espan˜a, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
La  formación  en  emprendimiento:  proceso,  método  o  ambos?
r  e  s  u  m  e  neducación superior de todo el mundo están sufriendo cambios trans-ódigos JEL: Las instituciones de 
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formacionales en el área de educación en emprendimiento. Estos cambios son tanto
conceptuales como tecnológicos debido a la revolución del contexto global, social, político
y  tecnológico. Nosotros defendemos que el enfoque de proceso es el que mejor explica por
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Formación en emprendimiento
Enfoque basado en procesos
Educación basada en la
experiencia
qué la formación en emprendimiento no tiene los mismos efectos en nuestros estudiantes
en  el aula y tras su graduación. En la formación de emprendedores, aﬁrmamos que el cam-
bio  se sitúa en que los estudiantes que quieren ser emprendedores están en proceso de
convertirse en algo que no eran con anterioridad. El artículo analiza las implicaciones de la
teoría del proceso aplicada a la formación en emprendimiento.
© 2016 Journal of Innovation & Knowledge. Publicado por Elsevier Espan˜a, S.L.U. Este es
un  artı´culo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/Introduction
Entrepreneurship education (EE) is in a state of transition. This
is largely due to the fact that business schools, as well as
Higher Education Institutions (HEI) overall, are in the middle
of “transformative changes” both at the conceptual (new mod-
els of entrepreneurship education) and technological levels
(eLearning, mobile devices, learning networks, entrepreneur-
ship networks). This has been spurred by upheavals globally,
socially, politically, and technologically (Welsh & Dragusin,
2011, 2013). Just pick up the latest issue (November/December
2014) of BizEd, the magazine of the American Association of
Collegiate Schools of Business International (AACSB). It is ﬁlled
with stories like, “How B-Schools Inspire Innovation,” “Setting
off Sparks,” “Passion Projects,” reﬂecting the inﬂux of inno-
vation and entrepreneurship throughout the business school
curriculum. In the same issue, articles abound on changing
business schools, such as “Diversifying the B-School Model,”
“Will Competency-Based Models Revolutionize Higher Ed?”
and “Does Accreditation Spur Innovation?”
This study is based on the ideas of a process philosophy.
Process philosophy as proposed by Alfred North Whitehead
posits that each occasion of human experience is causally
inﬂuenced by previous occasions of experiences, and also
causally inﬂuences future occasions of experience. An occa-
sion of experience consists of a process of apprehending other
occasions of experience and reacting to them. This is the pro-
cess in process philosophy. Such a process sequence is never
deterministic. Consequently, free will is essential and inherent
in this approach.
There have been a large number of psychological studies
on the process of late adolescence. For instance, Steinberg’s
widely used text adolescence cites over 600 new studies added
between the 1993 and the 1996 edition. Steinberg (2005) details
the results of studies done in the area of cognitive and affec-
tive development in adolescence. This period of life is marked
with great changes in the structure and function of the brain.
The changes in function affect the response inhibition, cali-
bration of risk and reward, and emotional regulation. Based
on Steinberg’s work, middle adolescence has heightened vul-
nerability to risk taking and problems in regulation of affect
and behavior. Late adolescence is marked by maturation of
frontal lobes facilitates regulatory competence.
Our point is that the students who  start in entrepreneur-
ship majors and minors are often 17, 18, or 19 year olds. The
period that we typically see our students in the succeeding
two or three years is located right in the middle of this tran-
sition. Since in entrepreneurship education we are not justlicenses/by-nc-nd/4.0/).
imparting knowledge but rather a way of looking at problems
and a life style, the adolescent development process is vitally
important.
Nurmi (2004) offers a developmental model that proceeds
Channeling, then Selection, then Adjustment, and last Reﬂec-
tion. Channeling includes mastering a developmental task
and managing role transitions. For purposes of entrepreneur-
ship students, the developmental task might be starting a
successful lemonade stand or putting together a T-shirt busi-
ness for a certain school occasion. The mastery of the task
leads to approval by parents and signiﬁcant others as well as
helping to establish an adult identity. Managing role transi-
tions would be at least imagining progressing from a small
business that just returned some spending money to a busi-
ness which would provide a livable income.
Selection includes setting personal goals and then apply-
ing cognitive strategies for their realization. The role that EE
plays in this process is to give EE students cognitive strategies
that will enable them to see their way to a successful business.
As long as adolescents have personal goals but have no cog-
nitive strategy for achieving them, the goals are just dreams.
EE can show students the paths to their goals. Moreover, EE
can provide problem solving techniques to help the student
to ﬁgure out how the path to a business might work.
Adjustment includes coping, goal reconstruction, and
causal attributions. When goal attainment is blocked, a person
must ﬁnd new ways of dealing with it and reconstructing the
goal. The young person may cope by seeking support in solving
the problem or reﬂecting on possible solutions to the blockage.
Causal attributions are critical. One of the ways that EE can
help students is to help them frame previous entrepreneurial
efforts as being a success or a failure. By encouraging students
to see success as caused by their own attributes or to see fail-
ure as caused by a hostile environment, EE can help students to
manage their own self attribution and thus their self-efﬁcacy.
Reﬂection involves building a self-identity and self-concept
around an entrepreneurial life. The extent to which students
see themselves as entrepreneurs and this is woven into the
fabric of how they think of themselves, they are likely to
engage in entrepreneurial behavior after they have graduated
from college. An important part of reﬂection is the narrative.
Adolescents tell stories about themselves as a way to cre-
ate their adult identity. This is an important way to create
self-coherence, a positive self-concept, and high self-esteem.
Helping entrepreneurship students to outline and then ﬁll in
this narrative is also a part of effective EE.We argue that the classical approach to educating
entrepreneurship students where we concentrate on subject
matter knowledge is not very effective. The evidence for this is
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hat college grades are not good predictors of entrepreneurial
uccess. In the education of entrepreneurs, we hold that the
hange process in the student is the cornerstone of reality –
ur entrepreneurship students are in the process of becoming
omething they previously were not. Studies have consistently
hown that entrepreneurs usually fail at one or two businesses
nd/or are ﬁred from one or two jobs before they hit on the
usiness that they make successful. Entrepreneurship educa-
ion needs to prepare students with the idea that failure is part
f the game and that leaving the university with a bachelor’s
egree in Entrepreneurship is just the ﬁrst of a series of occa-
ions or steps in becoming an entrepreneur. They must learn
o see entrepreneurship as a journey rather than a destina-
ion: a sequence of occasions as opposed to an outcome. This
ust happen while the students themselves are in personal
ux in both cognition and emotion (Steinberg, 2005). This pro-
ess is not deterministic. It cannot be modeled with simple
ecipes. The process is idiosyncratic. Students bring their own
ersonal trajectories to becoming an entrepreneur both in and
ut of the classroom.
Neck, Greene, and Brush (2014) argue that entrepreneur-
hip education is a method versus a process. Their
ssumptions include that it applies to novices and experts,
he method is inclusive meaning that it applies to multiple
evel of analysis that the method requires continuous practice,
nd that the method is for an environment that is changing
nd unpredictable (Neck & Greene, 2011, p. 62). We agree with
ll these assumptions. In comparing method with practice,
eck and Greene (2011), see entrepreneurship education as
 method in that it is a set of practices compared to a pro-
ess that has known inputs and predicated outputs; method
s learning phases versus steps to complete; iterative versus
inear; creative versus predictive; a focus on action versus a
ocus on planning; learning as an investment versus learning
or an return that is expected or predictable; and collaborative
ersus competitive (Neck et al., 2014). We  differ on our def-
nitions of process and method with the authors but not the
verall philosophy of entrepreneurship education (EE) and the
mportance of continuous practice in unique environments,
nterests, and majors the students.
Our model is based on the idea of serendipity. Students will
e at different maturational levels even at the same age. There
re opportunities for entrepreneurship learning and growth
hat will occur in different environments. These opportunities
ill beneﬁt one speciﬁc student and perhaps no other student
n the program. Serendipity must be built into entrepreneur-
hip learning opportunities on and off campus. This is espe-
ially true as we  teach cross-disciplinary entrepreneurship,
hat is, entrepreneurship education (EE) across campus. This is
aying attention more  to the process than the method: experi-
nce comes ﬁrst, then learning. The point is that entrepreneur-
hip is learning by doing and that is what we  mean by process.
t is idiosyncratic, more  than any other educational endeavor.
e know that grades are not a good predictor of entrepreneur-
hip success once students graduate because being a good stu-
ent and being a successful entrepreneur are quite different
kill sets. We  agree with Neck et al. (2014) that entrepreneur-
hip education is not linear, it is iterative. Where we differ is
hat we  see the idea of process as a ﬂexible approach to reach
ot necessarily the same educational ends. Open systemsw l e d g e 1 (2 0 1 6) 125–132 127
theory includes the principle of equiﬁnality. This was made
popular by Ludwig Van Bertalanffy in the book General Sys-
tems Theory.  Following Hans Driesch, Van Bertalanffy proposes
that you can end up in the same place with different input
states and different paths. Thinking along these lines, educat-
ing great entrepreneurs must be a looser, more  idiosyncratic
process.
Training seeks to produce identical or nearly identi-
cal behaviors and cognitions. Entrepreneurial education
must take advantage of individual differences among our
entrepreneurship students rather than pound pre-determined
ideas of what entrepreneurship is into the students. For exam-
ple, our entrepreneurship students come from very different
majors and backgrounds, from music to science to kinesiology.
So entrepreneurship education has to build on the strengths
students gain from those backgrounds rather than mold each
student into a common end product.
Entrepreneurship education (EE) has advanced as a means
to educate the new twenty-ﬁrst century workforce by giving
students the skills to take any area of study or dis-
cipline and be creative, innovative, and entrepreneurial.
Through entrepreneurship education, ﬂexibility, adaptability,
and resilience are taught and applied so that success can
be achieved as workforce demands change over time (Welsh,
2014). We should expect to ﬁnd that entrepreneurship stu-
dents taking a wider variety of business courses than other
students because they recognize that they would need a vari-
ety of disciplines to be successful. Also, they must learn that
entrepreneurs are the agents of creative destruction: they
destroy old paradigms and invent new ones. They pioneer new
processes and products. Entrepreneurs are agents of social
and economic change.
In a study of international graduate students, EE was found
to inﬂuence personal growth, conﬁdence and identity develop-
ment, new career intentions and learning applications (Rae &
Woodier-Harris, 2013). Creative Cross-Disciplinary Entrepreneur-
ship: A Practical Guide for a Campus-Wide Program, published
in December of 2014, explains how to take entrepreneur-
ship in a new model across campus in all disciplines. As
Laukkanen (2000) explains, there is not one model but alter-
native strategies for university-based EE. This implies that
entrepreneurs should have very different knowledge bases.
However, building the motivation that is necessary for suc-
cess as an entrepreneur should be the common thread in all
the models.
Research on entrepreneurship education (EE) has
abounded since the early 1990s (see Block & Stumpf, 1992;
Charney & Libecap, 2000; Fayolle, 2005; Honig, 2005; McMullan
& Long, 1987; Shepherd, 2004, among others) and even has
been tested with high school students (Rodrigues, Dinis, Do
Paco, Ferreira, & Raposo, 2012; Sánchez, 2013; Wilson, Kickul,
& Marlino, 2007). Formal entrepreneurship education has
been shown to have an impact on student entrepreneurial
propensity and intentions, although it has been debated by
a number of scholars (Lautenschläger & Haase, 2011; Pen˜a,
Morghan, Riggieri, Shipp, & Atta, 2010; Pittaway & Cope, 2007;
von Graevenitz, Harhoff, & Weber, 2010). Matlay (2008) found a
mismatch between graduate needs for EE and actual outcomes
in terms of entrepreneurial skills, knowledge, and attitudes.
Assessment studies are sorely needed (Welsh & Tullar, 2014)
& k n128  j o u r n a l o f i n n o v a t i o n 
that link EE to increasing entrepreneurial propensity and then
calibrating it to real world entrepreneurship trajectories.
This paper takes a process approach to the study of
entrepreneurship education based on Social Cognitive Career
Theory and how it plays out across the four years of the college
careers of students taking entrepreneurship courses. It follows
the process of building the correct cognitive set. Social Cogni-
tive Theory holds that portions of an individual’s knowledge
acquisition can be directly related to observing others within
the context of social interactions, experiences, and outside
media inﬂuences. When people observe a model performing
a behavior and see the consequences of that behavior, they
remember the sequence of events and use this information to
guide subsequent behaviors (Bandura, 1986).
Entrepreneurship  education
Recent  comprehensive  studies
Recently, there have been two comprehensive research stud-
ies that have looked at the impact of university EE, one that
includes a longitudinal study and the other a meta-analytic
study. Bae, Qian, Miao, and Fiet (2014) published a meta-
analysis of 73 studies with a total of 37,285 respondents that
found mixed results. The study looked at entrepreneurship
education, deﬁned as, “education for entrepreneurial atti-
tudes and skills” versus entrepreneurial intentions, deﬁned
as “desires to own or start a business” (Bae et al., 2014, p. 218).
The researchers found a signiﬁcant (albeit small) correla-
tion between entrepreneurship education and entrepreneurial
intentions, which was greater than between business edu-
cation and entrepreneurial intentions. Also, the researchers
controlled for pre-education entrepreneurial intentions, and
found no signiﬁcant relationship between post-education
entrepreneurial intentions and entrepreneurship education.
Future research should carefully control for entrepreneurial
intentions pre-determined before the course is taken that
could effect the impact of entrepreneurial education. The
study found that intentions are more  stable that previous
studies have indicated and that entrepreneurship education,
indeed, has little effect on entrepreneurial intentions. Cultural
contexts did make a difference but other factors did not. The
authors suggest that better constructs to measure may include
entrepreneurial knowledge and skills, real behavior (experi-
ential learning) and performance rather than entrepreneurial
intentions.
Pardo (2013) suggests that there are two dramatically dif-
ferent teaching goals that usually are not acknowledged and
separated: how to launch a business and how to develop
entrepreneurial skills. Implications include pre-selection of
students, voluntary or required assignments in the curricu-
lum, and the methods of teaching. Indeed, EE at HEIs needs
to be re-evaluated to consider conceptual, contextual, design
and delivery differences (Matlay, 2006). Additionally, Hussain,
Scott, and Matlay (2010) argue that the “one size ﬁts all” EE
model leaves out ethnic minorities so that they do not con-
sider self-employment or family ﬁrm employment (Hussain &
Matlay, 2007). The lack of tailoring of EE programs at univer-
sities to ethnic minority needs and interests would be better o w l e d g e 1 (2 0 1 6) 125–132
served by “co-ethnic role models” that would include mentor-
ing relationships (Van Auken, Fry, & Stephens, 2006).
Vanevenhoven and Liguori (2013) published longitudinal
results from the entrepreneurship education (EE) Project that
encompasses 400 universities in 70 countries. To date, this is
the largest project on students and entrepreneurship educa-
tion thus far. Social Cognitive Career Theory (Lent, Brown, &
Hackett, 1994; Lent, Brown, & Hackett, 2000) is used as a basis
for the study. Entrepreneurial intentions were measured using
a modiﬁcation of the survey by Thompson (2009), general
self-efﬁcacy was measured using Schwarzer and Jerusalem’s
(1995) scale, entrepreneurial self-efﬁcacy was measured using
the scale by McGee, Peterson, Mueller, and Sequeira (2009),
entrepreneurial outcome expectations were measured using
the scale by Krueger (2000), prior entrepreneurship exposure
was measured with a modiﬁcation of the Carr and Sequeira
(2007) scale, subjective norms were measured using Kolvereid
and Isaksen’s (2006) scale, and entrepreneurial identity aspi-
ration was measured using Farmer, Yao, and Kung-McIntyre’s
(2011 scale). The researchers also included measure aimed at
the ecosystem of entrepreneurship at each university in the
study. Measures were shown to be valid and reliable across
aggregately and across the seven regions the researchers iden-
tiﬁed in the study: North America, South America, Eastern
Europe, Western Europe, Africa, Middle East, and Asia-Paciﬁc.
Phase I of the project found that focal measures tran-
scended global contexts. In the full data set, Entrepreneurial
Intentions, Entrepreneurial Self-Efﬁcacy, and Entrepreneurial
Outcomes Expectations were found to have positive sig-
niﬁcant correlations. Total entrepreneurship exposure and
contextual factors showed signiﬁcant positive correlations
to Entrepreneurial Intentions, Entrepreneurial Self-Efﬁcacy,
and Entrepreneurial Outcome Expectations. The only regional
differences found was that the subjective norm was not
signiﬁcantly correlated with Entrepreneurial Self-Efﬁcacy in
South America, the Middle East, and Western Europe or with
Entrepreneurial Outcome Expectations in the Middle East
(Vanevenhoven & Liguori, 2013).
A surprising ﬁnding is that for undergraduate education,
the more  a university collaborates with other universities and
organizations on all levels (local, state, federal), the lower
the motivation to go into entrepreneurship by undergrad-
uate students (Vanevenhoven & Liguori, 2013). This ﬁnding
held for all regions. Also, the number of entrepreneurship
extra-curricular activities was not related to any of the moti-
vational constructs utilized in the study (Vanevenhoven &
Liguori, 2013). But for North America, Africa, South Amer-
ica, and the Asia-Paciﬁc region, the relationship was not
only non-signiﬁcant, but also had a negative correlation
(Vanevenhoven & Liguori, 2013). At the same time, the number
of entrepreneurship course offerings did show a signiﬁ-
cant positive correlation with all the core entrepreneurship
motivational constructs utilized in the study for all regions
(Vanevenhoven & Liguori, 2013).
This is the most diverse sample to date of students across
the world with the variety of psychometric entrepreneurship
measures used. The authors encourage other academicians
to pursue seven avenues of research included in the study to
help better understand student needs as entrepreneurs and
to design curriculum that meets those needs. While limited in
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cope, we  attempt to answer one research question that needs
urther investigation with our own database and that looks at
omparing entrepreneurship students across their four years
t one university in the Southeastern United States.
omparable  studies  at  the  university  level
 number of studies on EE have compared entrepreneur-
hip students to those that are not entrepreneurially inclined.
hile not intended to be a comprehensive review, we
ave focused on some more  recent pertinent studies com-
aring entrepreneurship students to non-entrepreneurship
tudents. In 2011, one study examined ﬁrst-year univer-
ity students studying entrepreneurship and those not
tudying entrepreneurship in terms of entrepreneurial
ntentions. It found that entrepreneurship students in
ohannesburg had stronger entrepreneurial intentions than
on-entrepreneurship students, and a positive relation-
hip was found between entrepreneurship education and
ntrepreneurship intentions as well as between entrepreneur-
hip intentions and entrepreneurship role models (Muofhe
 Du Toit, 2011). Students from two Turkish universities in
heir four year of study which identiﬁed themselves as either
ntrepreneurial or non-entrepreneurial were compared on
ix traits: need for achievement, locus of control, risk tak-
ng, ambiguity tolerance, innovativeness, and self-conﬁdence.
esults showed that all entrepreneurship traits were higher
n the entrepreneurship self-identiﬁed students than in those
hat were not self-identiﬁed as entrepreneurial (Gürol &
tsan, 2006). Entrepreneurial intent was investigated with
16 undergraduate college students in Portugal. The study
ound that the greatest impact on entrepreneurial intention
as entrepreneurship education, while the relationship to
amily background and demographics was weak. While the
esearchers’ model had personal attributes, family, demo-
raphics, ﬁeld of training, education, obstacles, motivation,
nd propensity to launch, the structural analysis showed
nly the personal attributes explain the motivation to launch
 business (Raposo, Ferreira, Finisterra do Pac¸o, & Gouveia
odrigues, 2008).
Exposure to entrepreneurship coursework and faculty
hould, according to the theory, produce increasingly higher
evels of self-efﬁcacy, outcome expectations, and career explo-
ation. The process of entrepreneurial education should be
vident as we  look across the years. If the educational program
s successful we  should see increasing attitudes, motives, and
ntentions as we  look across the four years of university edu-
ation.
ethod
ample
articipants in this study were students enrolled in business
nd entrepreneurship courses at a medium sized southeast-
rn university. The sample is fairly large compared to the
hole population. There were 671 students who completed all
he instruments. We  recognize the limitation that this sample
s based on one university. However, we  hold that what wew l e d g e 1 (2 0 1 6) 125–132 129
are interested in is precisely how students grow and change
as a result of their coursework. This would obviously vary
from university to university and college to college. Some pro-
grams would produce consistent change over the four years of
entrepreneurship education and some would not. Thus, pro-
gram effectiveness would be confounded within the sample.
Measures
This study employed the innovation scale, self-efﬁcacy scale,
and common measures of entrepreneurial intention. Inno-
vation differentiates entrepreneurs from managers. Attitude
toward the innovation has been shown to be a signiﬁcant
predictor of entrepreneurship (Ettlie & O’Keefe, 1982). Peter F.
Drucker says: “Innovation is the speciﬁc tool of entrepreneurs,
the means by which they exploit change as an opportunity for
a different business or a different service” (Drucker, 2006, P.
7). Drucker suggests that innovative opportunity exists where
there is “an internal incongruity within the rhythm or the logic
of a process” or a process need. According to Drucker, there
is a dissonance between reality and the perception of reality
in an industry. This offers innovative opportunities that an
entrepreneur recognized and exploits. Entrepreneurial Inno-
vation was measured using 17-item measure developed by
Ettlie and O’Keefe (1982). Responses are indicated on a 5-point
Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’.
The items were summed to arrive at an Innovation score and
for our data set Cronbach’s alpha was .83.
Self-efﬁcacy is an individual’s belief that he/she possesses
the capabilities needed to accomplish a given task at a cer-
tain level of performance (Bandura, 1986). Self-efﬁcacy has
been shown to have a strong positive relationship with the
development of intention to engage in the task and as a
result the individuals might be more  inclined to pursue that
task (Bandura, 1986). Entrepreneurship self-efﬁcacy is the
belief that one possesses the necessary skills to function
successfully as entrepreneurs and as a result makes one
more  likely to engage in entrepreneurial activities includ-
ing pursuing entrepreneurial education (Boyd & Vozikis,
1994; Chen, Greene, & Crick, 1998; Fayolle, 2005). In this
research, entrepreneurial self-efﬁcacy was measured by 33-
item measure developed by De Noble, Jung, and Ehrlich (1999).
Responses are indicated on a 5-point Likert scale ranging from
‘strongly disagree’ to ‘strongly agree’. Cronbach’s alpha for ESE
was .935.
Entrepreneurial intension is a conscious state of mind
that directs attention toward speciﬁc object of becoming an
entrepreneur and seeks pathways to achieve it (Bird, 1989).
Entrepreneurial intensions are the single best predictor of
entrepreneurial behavior, both conceptually and empirically
(Krueger, Reilly, & Carsrud, 2000). Several empirical studies
have found that a person’s intention toward becoming an
entrepreneur offer the best predictor of her actually engag-
ing in entrepreneurship in the future (Delmar & Davidsson,
2000; Krueger et al., 2000). We  used four items to measure
entrepreneurial intention using Krueger et al. (2000). We  asked
students how interested they were in engaging in prototypical
entrepreneurial activities. A 5-point Likert scale was used,
ranging from 1 (very little) to 5 (a great deal). Cronbach’s alpha
for intension was .840.
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Table 2 – Variable ANOVA across years.
Sum of
squares
df  Mean
square
F
Innovation 3039.36
3
1013.11
5.20**Between 29,980.62 194.68
Within
Total
33,019.98
Self-efﬁcacy 23,393.16
3
7797.72
5.81***Between 206,829.00 1343.05
Within
Total
230,222.15
Intention 1 41.87
3
13.96
6.34***Between 339.15 2.20
Within
Total
381.02
Intention 2 30.97
3
99.44
6.12***Between 259.57 1.69
Within
Total
847.75
∗∗ Signiﬁcant at p < 0.01.
∗∗∗ Signiﬁcant at p < 0.001.
Table 3 – Entrepreneurship majors compared to all other
business majors.
n Mean Std. deviation t
Other business students 503 2.68 2.132 11.13***130  j o u r n a l o f i n n o v a t i o n 
Analysis
Data were analyzed by means of one-way ANOVA. If this had
been a longitudinal study, it could have been a within design.
However, the data are cross sectional, so participants are not
seen across four years of their entrepreneurship education.
We argue that the between nature of the ANOVA actually has
a higher bar to reach signiﬁcance since if we did have longitu-
dinal data, participants would act as their own controls thus
removing some individual differences from the error term.
Results
Table 1 shows the means and standard deviations of the four
measures across all four years of students’ careers. As can be
seen from the table, there is a clear growth in the variables
we use to measure entrepreneurial attitudes, motivations, and
intentions. There is a clear upward trend in all four measures
with the exception of one anomaly in Intention 2 where there
is a drop from Junior to Senior.
The ANOVA in Table 2 shows that all these measures show
signiﬁcant growth across time. It is clear that at least in this
program, the process of entrepreneurial education is increas-
ing entrepreneurial attitudes, motives, and intentions. We
argue that given the fact that college grades do not correlate
well with entrepreneurial success that measures such as those
in this study are the kinds of measures that should be used
to assess entrepreneurship programs. We also maintain that
the stronger the trend across the four years, the better is the
program.
It is clear from Tables 1 and 2 that the entrepreneurship
program is having an effect on the students who participate in
it. While we  do not have measures of student success in start-
ing their own businesses, we  can claim to have increased the
attitudes, motives, and intentions of students in this program.
Table 1 – Variable means and standard deviations.
Mean Standard deviation
Innovation
Freshman 43.72 8.56
Sophomore 55.00 14.07
Junior 54.87 14.34
Senior 58.53 14.79
Self-efﬁcacy
Freshman 77.67 25.24
Sophomore 104.56 41.00
Junior 109.40 37.07
Senior 118.35 37.02
Intention 1
Freshman 1.94 1.11
Sophomore 3.52 1.53
Junior 3.52 1.57
Senior 3.65 1.48
Intention 2
Freshman 2.17 1.30
Sophomore 3.44 1.31
Junior 3.28 1.25
Senior 3.65 1.34Entrepreneurship students 168 4.84 2.315
∗∗∗ Signiﬁcant at p < 0.001 level.
Table 3 shows something quite different. We argued that
entrepreneurship students should take more  courses than
other college of business students. These data show that, at
least in this case, entrepreneurship students take signiﬁcantly
more business courses than other business school students.
It is in their interest to gain as wide a variety of skills as pos-
sible in order to start a business. Whereas other majors and
concentrations in a college of business can focus on a narrow
set of courses, students intending to start their own business
know they must have a broad background.
Discussion
We have argued that entrepreneurship education must
take a process focused approach to evaluating programs.
Beyond cognitive declarative knowledge gained or educa-
tional objectives reached, there is the process of education.
Entrepreneurship is a process of becoming. The outcome we
should be interested in is career trajectory, not a one-slice-of-
time outcome. We  know that entrepreneurs tend to be ﬁred at
several jobs and/or fail in several entrepreneurial endeavors
before they manage to create stable, successful enterprises.
We must create persistence in our students so that they can
continue on through occasions of failure and disappointment.
One of the most successful entrepreneurs was Thomas Edi-
son. Edison had a total of three months of formal education
where he was an abysmal student. He was home schooled by
his mother for the rest of his education. He was ﬁred from
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everal jobs and failed over and over again at his experiments
efore he came up with successes, such as the light bulb and
he phonograph. Before his death in 1931, Edison had been
ranted 1093 patents. It was his persistence and willingness
o fail over and over on the road to success that made him an
con in entrepreneurship.
onclusion
ntrepreneurship education, more  than any other college of
usiness concentration, major, or minor, either within busi-
ess schools or across campus, must create the right attitudes,
otives, intentions, and grit to meet failure with a determi-
ation to start over again and win. Whereas other curricula
an focus on depth of knowledge in a particular subject area,
ntrepreneurship students must gain wide but not so deep
nowledge of all the functional areas of business. We have
hown that this particular university has a process that is
ncreasing attitudes, motives, and intentions year by year.
e  argue that this is the proper way that entrepreneurship
rograms should be evaluated. Without the evaluation and
ssessment that our programs are effective, little progress will
e made with the neither acceptance of entrepreneurship as
 neither legitimate discipline nor acceptance in Higher Edu-
ation Institutions of entrepreneurship as an integral part of
he curriculum. In the end, this will have a major impact on
ur graduates’ success.
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